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WO 2001011340 ICM G01N015-14 
ICS G01N033-53 
WO 2001011340 ECLA C12N015/10C; G01N033 /50D2 J 
US 2003204316 NCL 702/019.000; 435/004.000 
ECLA G01N033/50D; G01N033/58D 
JP 2005095172 FTERM 2G045/CB01; 2G045/DA13; 2G045/FB07; 2G045/FB12; 

2G045/FB13; 2G045/GC15; 4B063/QA01; 4B063/QA05; 
4B063/QA18; 4B063/QQ08; 4B063/QQ42; 4B063/QQ79; 
4B063/QR56; 4B063/QR90; 4B063/QS32; 4B063/QX02 
AB The present invention provides systems, methods, screens, reagents and 

kits for optical system anal, of cells to rapidly determine the distribution, 
environment, or activity of f luorescently labeled reporter mols. in cells 
for the purpose of screening large nos . of compds . for those that 
specifically affect neurite outgrowth. In one aspect, 

the present invention relates to a method for analyzing cells comprising 
(1) providing cells containing fluorescent reporter mols. in an array of 
locations, (2) treating the cells in the array of locations with one or 



* 



more reagents, (3) imaging numerous cells in each location with 
fluorescence optics, (4) converting the optical information into digital 
data, (5) utilizing the digital data to determine the distribution, environment 
or activity of the f luorescently labeled reporter mols. in the cells and 
the distribution of the cells, and (6) interpreting that information in 
terms of a pos . , neg. or null effect of the compound being tested on the 
biol. function. In this embodiment, the method rapidly dets. the 
distribution, environment, or activity of f luorescently labeled reporter 
mols. in cells for the purpose of screening large nos . of compds. for 
those that specifically affect particular biol. functions. The array of 
locations may be a microtiter plate or a microchip which is a microplate 
having cells in an array of locations. In a preferred embodiment, the 
method includes computerized means for acquiring, processing, displaying 
and storing the data received. In a preferred embodiment, the method 
further comprises automated fluid delivery to the arrays of cells. In 
another preferred embodiment, the information obtained from high 
throughput measurements on the same plate are used to selectively perform 
high content screening on only a subset of the cell locations on the 
plate. In another aspect of the present invention, a cell screening 
system is provided that comprises: (1) a high magnification fluorescence 
optical system having a microscope objective, (2) an XY stage adapted for 
holding a plate containing an array of cells and having a means for moving the 
plate for proper alignment and focusing on the cell arrays; (3) a digital 
camera; (4) a light source having optical means for directing excitation 
light to cell arrays and a means for directing fluorescent light emitted 
from the cells to the digital camera; and (5) a computer means for 
receiving and processing digital data from the digital camera wherein the 
computer means includes a digital frame grabber for receiving the images 
from the camera, a display for user interaction and display of assay 
results, digital storage media for data storage and archiving, and a means 
for control, acquisition, processing and display of results. In another 
preferred embodiment, a variety of automated cell screening methods are 
provided, including screens to analyze and to identify compds. that affect 
transcription factor activity, protein kinase activity, cell morphol . , 
microtubule structure, apoptosis, receptor internalization, 
protease- induced translocation of a protein, and neurite 
outgrowth. 

ST optical system imaging neurite outgrowth affecting 

compd screen 
IT Proteins, specific or class 

RL: ANT (Analyte) ; ARU (Analytical role, unclassified) ; BPR (Biological 
process) ; BSU (Biological study, unclassified) ; BUU (Biological use, 
unclassified) ; ANST (Analytical study) ; BIOL (Biological study) ; PROC 
(Process) ; USES (Uses) 

(GDI (rhoB) (GDP dissociation inhibitor for gene rhoB protein) ; optical 
system anal, of cells for determination of compds. affecting neurite 
outgrowth) 
IT Biochemistry 

(biochem. compds., neuron-specific; optical system anal, of cells for 
determination of compds. affecting neurite outgrowth) 
IT Diagnosis 

(cancer; optical system anal, of cells for determination of compds. 
affecting 

neurite outgrowth) 
IT Prostate gland 

(carcinoma; optical system anal, of cells for determination of compds. 
affecting neurite outgrowth) 
IT Proteins, general, analysis 

RL: ANT (Analyte) ; ARU (Analytical role, unclassified) ; BPR (Biological 
process) ; BSU (Biological study, unclassified) ; BUU (Biological use, 
unclassified) ; ANST (Analytical study) ; BIOL (Biological study) ; PROC 
(Process) ; USES (Uses) 

(cellular; optical system anal, of cells for determination of compds. 
affecting 



neurite outgrowth) 

IT Chemistry 

(chemical compds., DNA-binding; optical system anal, of cells for 
determination of 

compds. affecting neurite outgrowth) 
IT Neoplasm 

(diagnosis; optical system anal, of cells for determination of compds. 
affecting neurite outgrowth) 
IT Enzymes, analysis 
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WO 2001035072 ICM G01N015-14 

WO 2001035072 ECLA G01N033/50D4 ; G01N033/569H 
AB The present invention provides methods, computer readable storage medium, 
and kits for cell state identification in cells, where the method includes 
providing arrays of cells that possess luxninescently labeled 
cell identification and cell state reporter mols. that have 
distinguishable luminescent emission spectra; imaging the cells 
to obtain luminescent signals from the cell identification and 
the cell state reporter mols.; converting the luminescent 
signals into digital data to create a mask of the cell identification 
reporter mol . and the cell state reporter mols.; and determining the intensity 
of the cell state reporter mol. mask that co-localizes with the cell 
identification reporter mol. mask to identify the cell as being in a 
particular physiol. state. For a screening assay for compds. that induce 
nuclear translocation of transcription factor, a human cell line 
was plated in 96 well microtiter plates. Some rows of wells were titrated 
with agonist, a known inducer of a specific nuclear 

transcription factor. The cells were then fixed and stained by standard 
methods with a f luorescein-labeled antibody to the transcription factor, 
and with Hoechst 33423. The cell-based screening system was used to 
acquire and analyze images from this plate and the NucCyt Difference was 
found to be strongly correlated with the amount of agonist added to the 
wells . 

ST system cell based screening; transcription factor nuclear 

translocation cell screening assay; Hoechst 33423 fluorescein labeled 
antibody cell screening; drug screening cell based 
IT Animal cell line 

(L-929, drug-induced apoptosis screening with; system for cell -based 
screening) 



IT Animal cell line 

(PC12; system for cell -based screening) 
IT Animal cell line 

(PC6-3, neurite outgrowth in; system for cell -based 

screening) 
IT Animal cell line 

(SNB-19, drug-induced apoptosis screening with; system for cell-based 

screening) 
IT Adipose tissue 

(adipogenesis; system for cell -based screening) 
IT Analysis 

Process automation 

(automated anal., for cell viability; system for cell-based screening) 
IT Hypertrophy 

(automated screen for compds . inducing or inhibiting, in cardiac 
myocytes; system for cell -based screening) 
IT Proteins, specific or class 

RL: BAC (Biological activity or effector, except adverse) ; BPN 
(Biosynthetic preparation) ; BPR (Biological process) ; BSU (Biological 
study, unclassified) ; BIOL (Biological study) ; PREP (Preparation) ; PROC 
(Process) 

(blue fluorescent, chimeras with receptors; system for cell -based 

screening) 
IT Luminescent substances 

(cell identification and cell state reporter mols. labeled with; system 

for cell -based screening) 
IT Pathogen 

(cell infection with; system for cell -based screening) 
IT Transferrins 

RL: BPR (Biological process) ; BSU (Biological study, unclassified) ; BIOL 
(Biological study) ; PROC (Process) 

(conjugates, with Alexa 488; system for cell-based screening) 
IT Information systems 

(data, digital; system for cell -based screening) 
IT Cameras 

(digital; system for cell -based screening) 
IT Artery 

(foam cell, formation; system for cell-based screening) 
IT Receptors 

RL: BAC (Biological activity or effector, except adverse) ; BPN 
(Biosynthetic preparation) ; BPR (Biological process) ; BSU (Biological 
study, unclassified) ; BIOL (Biological study) ; PREP (Preparation) ; PROC 
(Process) 

(fusion proteins with fluorescent proteins; system for cell -based 
screening) 
IT Neuroglia 

(glioblastoma, inhibitors; system for cell-based screening) 
IT Antitumor agents 

(glioblastoma; system for cell -based screening) 
IT Proteins, specific or class 

RL: BAC (Biological activity or effector, except adverse) ; BPN 
(Biosynthetic preparation) ; BPR (Biological process) ; BSU (Biologica'l 
study, unclassified) ; BIOL (Biological study) ; PREP (Preparation) ; PROC 
(Process) 

(green fluorescent, fusion proteins with human glucocorticoid 
receptors; system for cell -based screening) 
IT Transferrins 

RL: BPR (Biological process) ; BSU (Biological study, unclassified) ; BIOL 
(Biological study) ; PROC (Process) 

(internalization and trafficking assays; system for cell-based 
screening) 
IT Receptors 

RL: BPR (Biological process) ; BSU (Biological study, unclassified) ; BIOL 



(Biological study) ; PROC (Process) 

(internalization of; system for cell-based screening) 
IT Biological transport 

(internalization, receptor-mediated; system for cell -based screening) 
IT Biological transport 

(intracellular, nuclear, screening for compds . inducing or 

inhibiting; system for cell -based screening) 
IT Antibodies 

RL: BPR (Biological process) ; BSU (Biological study, unclassified) ; BUU 
(Biological use, unclassified); BIOL (Biological study); PROC (Process); 
USES (Uses) 

(labeled, with fluorescent label, to transcription factor; system for 

cell -based screening) 
IT Cell membrane 

(luminescent marker permeable to; system for cell -based 

screening) 
IT Membrane, biological 

(luminescent nucleic acid stain permeable to; 

system for cell -based screening) 
IT Analysis 

(masking; system for cell -based screening) 
IT Nucleic acids 

RL: BOC (Biological occurrence); BPR (Biological process); BSU (Biological 
study, unclassified) ;- BIOL (Biological study) ; OCCU (Occurrence) ; PROC 
(Process) 

(membrane permeable luminescent stain for; system for 



